The rapid inflow of foreign construction workers caused the reduction of labor productivity in the construction industry due to communication problems and cultural differences. This may lead to shortage of productivity and quality reduction. The cultural differences and motivation factors of foreign construction workers must be considered for effective and systematic manpower management. It is necessary to study foreign construction workers' productivity factors that reflect cultural differences and motivation as the productivity and quality of the construction industry are subject to the work efficiency and high dependence of manpower. This study aimed to suggest effective productivity management plan considering cultural differences and motivation factors of foreign construction workers. For this purpose, the desire and motivation factors affecting on Korean workers and foreign construction workers were analyzed and the comparative analysis on the requirements by nationality was carried out. Accordingly, it is expected that this could contribute to the improvement of productivity, construction period, quality, safety and manpower management.
Introduction
Younger workers tend to avoid the construction sector, as it is considered one of the 3D (difficult, dirty, and * Corresponding author. dangerous) industries, and as a result, skilled labor is currently provided mostly by aged workers. Against this background, the shortfall in the workforce has led to an increase in the employment of foreign laborers. However, the rapid increase in the number of foreign construction workers has led to problems such as decreased labor productivity, more accidents, and inferior quality or faulty construction due to language barriers and cultural differences between field managers and foreign workers [1] . In addition, beyond the economic realm, there are issues related to the settlement and adjustment of foreign workers, which must be dealt with from either a social or a diplomatic perspective [2] . Failure to address these problems may lead to social issues in the future. To be more specific, foreign construction workers are often exposed to different cultural settings, and suffer hardships in their new country such as lack of communication with their colleagues and failure to adjust to the work environment [3] - [5] . Thus, there is an urgent need for research to improve the construction productivity of foreign laborers by management plan, based on an understanding of the cultural differences of laborers from different countries.
For this reason, the scope of this study involves a comparative analysis of the impact of cultural differences and the relative importance of certain factors for productivity. To undertake the study, we identified motivation factors that were influenced by the cultural differences of the laborers, and their effect on productivity.
Methodology
To derive productivity factors that could be influenced by cultural diversity, we reviewed previous studies related to Maslow's hierarchy of needs, Alderfer's Existence Relatedness Growth (ERG) needs theory, Herzberg's two-factor theory, Murray's needs and pressure theory. After excluding redundant productivity factors mentioned in related theories and previous studies, 34 productivity factors were derived. Participants were recruited from construction sites in Seoul and Gyeonggi-do, and restricted to nationalities that constitute a large proportion of immigrants to Korea based on the Korea Immigration Service records. Either face-to-face or mail interviews were conducted with the selected foreign laborers. Based on the results of a preliminary survey of field technicians with at least 15 years of work experience, a final set of 27 factors was included in the questionnaire: 5 economic factors, 11 social factors, and 11 psychological factors. Items were scored on a five-point Likert scale, and the answers were analyzed to establish the relative importance of each factor. To determine whether the importance of the factors differed by nationality, an analysis of variance (ANOVA) test was conducted, and a correlation analysis was performed to understand the relationships between the various factors. These statistical analyses were performed using SPSS.
Motivation Theory

Human Needs and Behavior
Human beings have numerous needs, which continue to be stimulated by intrinsic and extrinsic factors. Needs provoked by a stimulus are directly related to human behaviors, but the behaviors cannot be explained purely as a process of satisfying human needs, as behavioral options are often in conflict with or compromise environmental factors in the course of the needs-satisfying process. The interaction of a human's internal needs with factors in the external environment is a complex process that not only affects the environment that the person is in, and has an impact on his/her needs, but also has a simultaneous influence on several other factors, including attitudes and values. A person's participation in an organization has two important aspects: one is the satisfaction of personal needs, and the other is the attainment of something that is only possible in cooperation with others. To achieve optimal organizational performance, it is important to understand the individual behavioral motivation of each member of the organization, and then use this motivation to stimulate the collaborative efforts of the members.
Motivation Level and Motivation
Motivation is an explanatory concept for a behavior. The motivation level is determined by the interaction between a person and the environment or, more specifically, the interaction of personal factors with various environmental factors. The needs theories that hold that a person's motivation level is determined by personal factors include Maslow's hierarchy of needs and Alderfer's ERG theory. The theories that emphasize environmental factors include Herzberg's job enrichment theory and Skinner's organizational behavior modification theory.
Theories that stress the interaction between the individual and the environment include Atkinson's achievement motivation theory. In terms of work, the higher the motivation, the more positively job performance is affected. However, the job performance level is generally affected by a composite of factors beyond the motivation level, including personal and organizational capability or competence, personality traits, and role perception [6] . Work motivation to perform one's job refers to the conditions that trigger behaviors related to the job in the working environment, and which make the individual orient himself or herself toward the goal and maintain this stance. When there are unmet needs, the individual responds to inducement or goal motivation that can satisfy his/her needs.
Motivation Factors Related to Productivity
To identify motivation factors related to productivity, we summarize the motivation factors found in Maslow's hierarchy of needs theory, Alderfer's ERG theory, Herzberg's motivation-hygiene theory, and Murray's needs and pressure theory. Furthermore, the factors influencing productivity found in previous studies from both Korea and the rest of the world. After the exclusion of repeated items, the list of productivity factors identified by previous research comprises 34 factors. The preliminary interview was carried out to determine the criteria for the years of work experience of the experts and the number of items to be selected, which hinged entirely on the opinions of the experts interviewed. Based on the results of the aforementioned face-to-face interviews, 30 experts with at least 10 years of field experience were selected for the preliminary study. Participants were asked to identify the five motivation factors that were most important in their view for productivity. This study is divided the productivity-related factors derived from the preliminary study into economic, social, and psychological factors. A factor was selected if at least eight participants listed it among the five most important items. As a result, 27 productivity-related factors were selected through the preliminary study, composed of five economic factors, 11 social factors, and 11 psychological factors. Table 1 shows the factors selected.
Cultural Differences in Motivation Factors
Factor Importance by Nationality
A statistical analysis was performed to determine the order of importance of the productivity-related factors for workers of different nationalities after dividing them into economic, social, and psychological factors by nationality, ANOVA and Scheffé's tests were performed. As shown in Table 2 , the ANOVA test revealed statistically significant differences between nationalities in the importance of economic factors. Philippine workers (3.96) and Mongolian workers (3.86) were shown to give relatively high importance to these factors in the ANOVA results, whereas there were no significant differences in Scheffé's test results by nationality.
In terms of social factors, there were no significant differences in ANOVA results, but significant differences were found in terms of psychological factors (see Table A1 ). In terms of timely payment dates, Mongolian workers were found to regard this factor as more important than Thai workers, and this difference was statistically significant. In terms of amount of pay, there were no statistically significant differences, whereas there were statistically significant differences in terms of payment of incentive, with Philippine workers (3.96) giving this factor a relatively higher importance than workers from other countries. However, there were no statistically significant differences in Scheffé's test results. In terms of employment guarantee, there were no significant differences in the ANOVA results, although results for Philippine workers (4.00) were comparatively higher, and there were no statistically significant differences in Scheffé's test results. In terms of welfare, social status, and social stability, there were statistically significant differences. In terms of "company policy," "social security insurance," and "job autonomy," there were statistically significant differences for the ANOVA results, indicating that Mongolian workers found these factors more important overall, but no statistically significant differences were shown in the Scheffé's test results.
To understand the differences in psychological factors by nationality, ANOVA and Scheffé's tests were con-ducted (see Table A2 ). With the exception of "interpersonal relationship with managers," there were statistically significant differences for all items in the ANOVA results. However, there were no significant differences found for several items in Scheffé's test, conducted for post-hoc comparisons. While ANOVA results are statistically reliable in general, reliability increases when the differences are also statistically significant in Scheffé's test. In addition, when seven groups are compared, as was done in this study, the reliability of ANOVA can be lower; therefore, the analytical results for which both ANOVA and Scheffé's test were found to have statistical significance were listed first in this study. Scheffé's test results with statistical significance were found for "challenges in the job," which Mongolian workers rated as more important than Korean Chinese workers, and with regard to "relationship with colleagues," for which Vietnamese, Mongolian, and Korean workers scored higher than Chinese workers. In terms of "sense of belonging to the company," Vietnamese and Mongolian workers rated this higher than Korean Chinese workers, and in terms of "sense of responsibility for the job," Mongolian workers rated this higher than did Korean Chinese and Thai workers.
Survey Analysis Results
There were no statistically significant differences between Korean workers and foreign workers in economic, psychological, and social factors overall. However, when subitems were analyzed, differences between Korean and foreign workers were revealed. In particular, in terms of social factors, there were no significant differences found in the higher-level category, but there were significant differences in subitems such as "social security insurance," "participation in decision making," and "cultural differences." Foreign workers considered "social security insurance" and "cultural differences" more important than did Korean workers, whereas Korean workers assessed "participation in decision making" as more important than did foreign workers. By nationality, there were differences between Korean Chinese and Korean workers in the domain of psychological factors. More specifically, Korean Chinese workers evaluated psychological factors as more important than did Korean workers. In economic factors, there were significant differences in Vietnamese and Philippine workers compared with Korean workers, with Vietnamese workers attaching a relatively lower importance to these factors, whereas Philippine workers considered them as more important compared with Korean workers. Finally, in the regional analysis between the workers from Southeast Asia (Vietnamese, Philippine, and Thai workers) and workers from East Asia (Korean, Korean Chinese, Chinese, and Mongolian workers), statistically significant differences were found in economic factors, showing that workers from East Asia considered economic factors as more important than did workers from Southeast Asia.
Conclusions and Future Work
This study was motivated by the view that cultural differences should be taken into account in the management of Korean and foreign workers on construction sites. Taking cultural differences into account, motivation factors that could have an impact on productivity were determined and broken down by nationality, based on the analysis results. The results can be utilized as follows. First, as a response to the trend whereby an increasing number of both skilled and unskilled foreign workers are entering the construction sector, our results provide a basis for developing more efficient management plans for the foreign workers. Second, the findings of this research can be utilized as fundamental data to stimulate social awareness and build an appropriate systemic device. Third, the results can also be utilized as specification and operational data for a management plan based on cultural differences between foreign workers in the construction industry. Building on the findings of this research, future studies should develop a more generalized management plan to improve productivity. There are limitations to this study. First, factors that are more diverse should be analyzed in addition to the motivation factors. Second, this study focused only on the current situation, as it was intended as a fundamental study of the analysis of productivity factors according to the cultural differences between foreign workers. Third, due to the language barrier, some foreign workers had difficulties understanding and answering some of the questions. Therefore, based on the limitations of this study, the following aspects should be investigated further in the future. First, a more objective and concrete systemic and social management system should be studied to establish the management of foreign workers. Second, a study through direct interviews with foreign workers is needed to help construction companies that hire foreign workers to acquire and cultivate multicultural sensitivity in order to cope with cultural differences. Finally, a more concrete, systemic utilization plan for more efficient workforce management and a plan to optimize working conditions should be examined. 
